INTRODUCTION
Waves are a great source of energy. According to up-to-date reports the potential world-wide wave energy contribution in the electricity market is estimated at the order of 2,000 TWh/year, a 10% of the world´s energy consumption (CRES, 2002) . Through the last two decades the wave energy field has undergone a great development due to the R&D efforts made, but more research is needed if viable commercial exploitation is to be pursued. In order to achieve that purpose different devices have been created by scientists. One of the most promising and most widespread too, is the Oscillating Water Column (OWC). An OWC device transforms wave motion into pneumatic energy using a submerged chamber. The incident waves cause an oscillatory vertical movement of the free surface inside the chamber, which originates a bidirectional flow through a duct where a turbine is installed. It is possible to use conventional turbines together with a non-return valves´ system to rectify the flow, however, using a self-rectifying turbine is the best option because these turbines can rotate in the same direction independently of the flow direction, so the whole system is much less complicated and require less maintenance than the non-return valves system. Two different types of self-rectifying turbines are currently used all over the world: Wells turbines and impulse turbines. Wells turbine was the first self-rectifying turbine used in OWC devices, it was introduced in 1976 by Dr. A. A. Wells (Raghunathan, 1995) and it consists of several symmetrical aerofoil blades set around a hub with their chord lines placed normal to the axis of rotation. This configuration is both simple and of low-cost manufacturing, but, according to many studies, it has several problems: narrow flow rate operating at high efficiency, high speed operation, poor starting characteristics, high noise and important oscillating axial thrust. Several modifications have been proposed to enhance its performance but these problems are not totally solved. In order to overcome these limitations the impulse turbine was proposed. There are two types of impulse turbine: the radial and the axial one. The axial impulse turbine (Fig. 1a ) was introduced by T.H. Kim en 1988 (Setoguchi, Kaneko, Taniyama, Maeda, & Inoue, 1996 and the radial one by M. McCormick (McCormick M. , 1989) . Many studies, both experimental and numerical ones, have been developed by different researchers on Wells turbine and axial impulse turbine. Therefore their performance is relatively well-known. Taking into account different studies, which are available in the literature (Kim, Takao, Setoguchi, Kaneko, & Inoue, 2001) , (Setoguchi & Takao, 2006) and (Setoguchi, Shanthakumar, Maeda, Takao, & Kaneko, 2001) , the axial impulse turbine may be considered as a promising solution. However some problems such as the oscillating axial thrust are not solved yet, and besides its manufacture is expensive due to its geometry.
In the present study, we are interested in the radial impulse turbine. This turbine has important advantages if compared with Wells and axial impulse turbines: axial thrust does not exist and it is easier and cheaper to manufacture due to its simple geometry (Fig. 1b) . On the other hand, according to the literature, this turbine has problems because of its low efficiency, and probably, high noise generation (Setoguchi & Takao, 2006) . It is true that although a few studies have been carried out about that turbine (Setoguchi, Santhakumar, Takao, & Kaneko, 2002) , (Takao, Fujioka, & Setoguchi, 2005) and (McCormick,
